The primary defect produced by the db mutation remains unknown. The defect is reflected by decreases in a number of glycoprotein cell surface receptors, including insulin receptors, as well as by disrupted stimulus-secretion coupling insulin secretory mechanisms in 13cells (14) .
Indeed, the persistence of decreased insulin binding to hepatocyte plasma membranes isolated from obese Eltreated mutants that were neither hyperglycemic nor chronically hyperinsulinemic indicated a closer association between surface receptor trafficking and the primary metabolic derangement produced by the mutation (14). Possibly the db mutation produces a defect in an enzyme of general specificity that catalyzes secondary modifications of cell surface receptor proteins (including glycosylalion, phosphorylation, acylation, or acetylation reactions) such that intracellular transport and/or turnover is perturbed. Indeed, in the yellow obese mouse (A#{176}'/a), defective acetylation of a-MSH hormone may account not only for the anomalous pigmentation (yellow instead of black), but also for the obesity (16).
It was evident that the major background regulators of inbred strain diabetogenic sensitivity were gender associated when the db mutation was transferred onto a variety of inbred strain backgrounds (17 CBA/Lt (muss only) Figure 1 . On all the inbred strain backgrounds shown, the diabetes (db) mutation produces an insulin-resistant obesity syndrome. However, establishment of a permanent hyperglycemic/diabetic condition requires an interaction between the obesity gene and other genes in the inbred strain background.
In some strains, these factors are dearly gender-associated. androgen prehormone DHEA, are sulfurylated (18, 20). As shown in Fig. 2 , the sulfur group can be hydrolyzed and the sex steroids returned to active forms by steroid sulfatase (STS) encoded by a sex-linked gene (Sts) that is expressed on both the X and the Y chromosomes of the mouse (21). If androgens antagonize and estrogens promote glucose tolerance at the level of hepatic tissue, then differential activity levels of sex steroid ST in different inbred strains could determine the diabetogenic response of an inbred strain to the db mutation.
Evidence for just such a shift in the balance of hepatic androgens and estrogens through an interaction between the db mutation, ST activity, and other inbred strain background modifiers has been obtained. In diabetessusceptible BKs-db/db mice of both sexes, a 10-fold increase in the affinity of an estrogen ST compared with that of normal mice was noted (18). In contrast, androgen sulfurylation, which is normally high in females, was Fig. 3 show that whereas the rate of El sulfurylation is accelerated in both BKs-db/db and B6-db/db males, the increase is fourfold greater on the BKs than on the B6 inbred strain background.
ST genes in the mouse have not yet been mapped, although preliminary data using recombinant inbred strains suggest that a structural or regulatory locus may be on Chr 4 (the same chromosome contains the db locus). The mechanism whereby androgens exacerbate the hyperglycemic stress an obesity gene places on pancreatic 13cells remains to be identified. and/or glycogenolytic processes. To determine whether androgen receptors were required for the male gender bias to be expressed, the db mutation was combined with an X-linked mutation, testicular ferminization (Tfin), which induced an insensitivity to androgens due to lack of a fully functional androgen receptor (22 
1A,.d).
In contrast, the 5' half of the I-A8 gene is unique (59) . Indeed, the immunogenetic data presented in Table 1 Table 1 and Table 2 (summarized from several laboratories).
Data in Table 1 (8) . Hence, genes controlling autoimmune responsiveness are of primary etiopathogenic significance in the NOD but not in the db/db models.
The reversal of the gender bias for diabetes susceptibility in the two models (greater female susceptibility in the NOD strain vs. greater male susceptibility in some db models) further emphasizes essential differences in the genetic mechanisms underlying susceptibility.
The BKs strain has heretofore been considered an excellent example of an inbred strain with high genetic susceptibility to diabetes induced by obesity genes, viruses, and /3 cell toxins, probably due to its ability to maintain high endogenous androgen levels (5, 18 ). Yet, as shown in Table 2 
